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Purpose: To investigate thedevelopmentof light activatedgold nanoshells asmediatorsfor highly conformal photothermaltherapyof
soft-tissuetumorswith anemphasison il lustrating how results from MR-guidancein phantoms, in vivo smallandlargeanimals have
helped demonstratefeasibili ty and shapethe therapeuticapproach. Method and Materials: Experimentswere performed on a 1.5T
MRI. Temperature was measured in real-time using MR thermographybasedon the proton resonancefrequencyshift. Nanoshell
phantomswereemployedto evaluate effects of concentration andsizeon distributionof heatwhenactivatedby an 808-nm laserand
quantitatively correlatedto a 3D finite elementmodel. Passive (enhancedpermeabilityand retention ) and active(EGFR receptor)
targeting wasstudiedin tumorxenografts. Feasibili ty of interstitial therapydeliverywasinvestigatedin a largeanimalmodel of brain
cancerusing a caninesarcoma model. Results: Numerical modeling of heating of gold-silica nanoshellsin phantom correlated
excellentlywith observed MR measured heatingpatterns. SEM results indicatethat passive accumulation of nanoshells (~140nm)
resultsin largeconcentrationsneartumormicrovasculature(corroboratedby MR heatinganddynamicenhancementpatterns) andthis
results in statistically signif icant increasein temperature(21+4ºC) over controls after 3 minutesat 4 W/cm2 in a PC3 xenograph.
Intravenous injection of thesenanoshellsinto a dog modelof cancerresulted in selectiveheating of the target tumor observableon
MRI. EGFRreceptor targetingallowedincreaseduptakeof smallernanoshells(<30 nm) versusnon-targeted nanoshells. Addition of
iron-oxide coresfacilitatedMR imaging of nanoshellsin addition to heating. Conclusion: Gold nanoshellseffect a moreconformal
thermal therapydelivery, as confirmed in a large animal model of brain cancer. MR temperature imaging and guidance is an
invaluable tool in theinvestigationanddevelopment of this emergingthermaltherapytechniqueasit movesfrom Petri dishto patient.


